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EXAMINER'S AMENDMENT 

1. Claims 1-12, 14-17, and 19-21 are pending in the instant application. 

2. An examiner's amendment to the record appears below. Should the changes 
and/or additions be unacceptable to applicant, an amendment may be filed as provided 
by 37 CFR 1.312. To ensure consideration of such an amendment, it MUST be 
submitted no later than the payment of the issue fee. 

Authorization for this examiner's amendment was given in a telephone interview 
with Frank V. DeRosa (43584) on June 7, 2005. 

The application has been amended as follows wherein the following versions of 
claims 1, 3, 4, 8-10, 14, 16, 19, and 21 replace all prior versions and listings: 

1 . A data recovery apparatus, comprising: 

a phase locked loop (PLL) for generating a plurality of phase clock signals each 
having a different delay time with respect to a clock signal; 

an oversampler for M times oversampling serial input data in response to the 
plurality of phase clock signals and outputting a plurality of data bits in parallel , wherein 
M is an integer : 

a level transition detector for receiving the parallel data bits output from the 
oversampler, detecting logic level transitions between successive bits of the parallel 
data bits and generating a detection result as one of M transition signals; 

a transition accumulator for accumulating a number of times each one of the M 
transition signals is generated and outputting a transition accumulation signal 
corresponding to the transition signal whose generation frequency is highest, the 
transition accumulation signal comprising one of M transition accumulation signals, 

wherein the transition accumulator comprises a reset signal generator for 
performing a logical combination of the M transition accumulation signals and 
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generating an accumulation reset signal for resetting the transition accumulator in 
response to the logical combination result; 

a state selector for generating a state signal in response to the transition 
accumulation signal output from the transition accumulator, wherein the state signal is 
used for selecting corresponding data bits of corr e spond i ng pos i t i ons among the parallel 
data bits output from the oversampler; and 

a data selector for receiving the parallel data bits, utilizing the state signal to 
select from the parallel data bits those data bits having sampling positions 
corresponding to th e stat e of the state signal, and outputting the selected data bits in 
parallel, 

3. The data recovery apparatus of claim 2, wherein the level transition detector 
comprises: 

a transition detector comprising a plurality of exclusive OR gates for performing 
an exclusive OR operation on two adjac e nt successive bits of the parallel parad e d data 
bits output from the oversampler and generating exclusive OR results as first, second, 
and third output signals; and 

a transition detection signal outputting unit for processing the first, second, and 
third output signals to generate and output a first, second or third transition signal as a 
result of said processing. 

4. The data recovery apparatus of claim 3, wherein the transition accumulator 
comprises: 

a first accumulator for accumulating the first transition signal in response to an 
input clock signal and outputting a first transition accumulation signal when a 
predetermined number of first transition signals are accumulated; 

a second accumulator for accumulating the second transition signal in response 
to the input clock signal and outputting a second transition accumulation signal when a 
predetermined number of second transition signals are accumulated; 
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a third accumulator for accumulating the third transition signal in response to the 
input clock signal and outputting a third transition accumulation signal when the 
accumu l at e d numb e r i s a predetermined number of third transition signals are 
accumulated ; and 

wherein the reset signal generator performs the logical combination on the first, 
second, and third transition accumulation signals and generates the accumulation reset 
signal for resetting the first, second, and third accumulators in response to the logical 
combination result. 

8. The data recovery apparatus of claim 7, wherein the data selector comprises 
a plurality of multiplexers m(i), wherein each multiplexer receives M bits of the parallel 
data bits output from the oversampler and selectively outputs one bit among the 
received M bits in response to the state signal. 

9. The data recovery apparatus of claim 8, wherein each multiplexer m(i) (i = 1 , 
2, 3, 4) receives the M bits of the parallel data bits at bit positions D(p) where p= (3P, 
3P+1 ,3P+2)7-wheFe and P= i-1 , and wherein the data selector outputs the 3P+2th bits 
output from each of the plurality of multiplexers m(i) when the state signal is "01", 
outputs the 3Pth bits output from each of the plurality of multiplexers m(i) when the state 
signal is "10", and outputs the 3P+1th bits output from each of the plurality of 
multiplexers m(i) when the state signal is "00". 

10. A data recovery method comprising the steps of: 

(a) receiving as input serial data in blocks of K bits and performing an M times 
oversampling on each block of serial data using N phase clock signals having different 
delay times to output N data bits in parallel , wherein K M, and N are integers : 

(b) detecting a level transition between successive bits of the N data bits and 
generating a transition signal when a the level transition is detected, the transition signal 
comprising one of M transition signals; 
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(c) accumulating a number of generations of each of the M transition signals 
and outputting a transition accumulation signal corresponding to a transition signal 
whose generation frequency meets a predefined threshold, the transition accumulation 
signal comprising one of M transition accumulation signals; 

(d) performing a logical combination of the M transition accumulation signals and 
generating an accumulation reset signal for resetting the accumulating proc e ss step in 
response to the logical combination result; and 

(e) selecting from the N data bits, K data bits corresponding to the transition 
signal whose generation frequency meets the predefined threshold. 

14. The data recovery method of claim 1 1 , wherein the N parallel data bits 
include bits D(i) (i=0, ... N-1) i n thr ee- t i m e s ov e rs a mp li ng pos i tions , and wherein step 
(e) comprises the steps of: 

selecting K ov e rsamp le d data bits from the N parallel data bits at ea ch thr ee- 
t i m o s ov o rsampling positions D(3P+2), for (P=0, ... K-1), corresponding to a first 
transition signal of the M transition signals when the first transition signal is the 
transition signal whose generation frequency meets the predefined threshold; 

selecting K ov e rsamp le d data bits from the N parallel data bits at e ach thr ee 
t i m e s ov e rsamp li ng positions D(3P) , for (P=0, ... K-1 ), corresponding to the second 
transition signal when the second transition signal is the transition signal whose 
generation frequency meets the predefined threshold; and 

selecting K ov e rsampl e d data bits from the N parallel data bits at e ach thr ee 
t i m e s oversampling positions D(3P+1), for (P=0, ... K-1), corresponding to the third 
transition signal when third transition signal is the transition signal whose generation 
frequency meets the predefined threshold. 

16. A program storage device readable by a machine, tangibly embodying a 
program of instructions executable by the machine to perform method steps for 
recovering data, the method comprising the steps of: 
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(a) receiving as input serial data in blocks of K bits and performing an M times 
oversampling on each block of serial data using N phase clock signals having different 
delay times to output N data bits in parallel , wherein K. M, and N are integers : 

(b) detecting a level transition between successive bits of the N data bits and 
generating a transition signal when a the level transition is detected, the transition signal 
comprising one of M transition signals; 

(c) accumulating a number of generations of each of the M transition signals 
and outputting a transition accumulation signal corresponding to a transition signal 
whose generation frequency meets a predefined threshold, the transition accumulation 
signal comprising one of M transition accumulation signals; 

(d) performing a logical combination of the M transition accumulation signals and 
generating an accumulation reset signal for resetting the accumulating proc e ss step in 
response to the logical combination result; and 

(e) selecting from the N data bits, K data bits corresponding to the transition 
signal whose generation frequency meets the predefined threshold. 

19. The program storage device of claim 17, wherein the N parallel data bits 
include bits D(i) (i=0, ... N-1) in thr ee- t i m e s ov e rsamp li ng posit i ons , and wherein the 
instructions for performing step (e) comprise instructions for performing the steps of: 

selecting K ov e rsamp le d data bits from the N parallel data bits at each thr ee 
t i m e s ov e rs a mp li ng positions D(3P+2), for (P=0, ... K-1 ), corresponding to a first 
transition signal of the M transition signals when the first transition signal is the 
transition signal whose generation frequency meets the predefined threshold; 

selecting K ov e rsampl e d data bits from the N parallel data bits at e ach thr ee 
tim e s ov e rsamp li ng positions D(3P) , for (P=0, ... K-1 ), corresponding to the second 
transition signal when the second transition signal is the transition signal whose 
generation frequency meets the predefined threshold; and 

selecting K ov e rsamp le d data bits from the N parallel data bits at e ach thr ee 
timos ov e rs a mp li ng positions D(3P+1), for (P=0, ... K-1), corresponding to the third 
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transition signal when third transition signal is the transition signal whose generation 
frequency meets the predefined threshold. 

21 . A circuit for recovering data, the circuit comprising: 

a first circuit for performing an M times oversampling on a block of input serial 
data using N phase clock signals having different delay times and outputting N data bits 
in parallel , wherein M and N are integers : 

a second circuit for detecting a level transition between successive bits of the N data 
bits and generating a transition signal when a level transition is detected, the transition 
signal comprising one of M transition signals; 

a third circuit for accumulating a number of generations of each of the M 
transition signals and outputting a transition accumulation signal corresponding to a 
transition signal whose generation frequency meets a predefined threshold, the 
transition accumulation signal comprising one of M transition accumulation signals; 

a fourth circuit for performing a logical combination of the M transition 
accumulation signals and generating an accumulation reset signal for resetting the 
accumulating process in response to the logical combination result; and 

a fifth circuit for selecting from the N data bits, K data bits corresponding to the 
transition signal whose generation frequency meets the predefined threshold , wherein K 
is an integer . 

Claims 1-12, 14-17, and 19-21 are renumbered respectively as claims 1-19, 
and the claim dependency is renumbered accordingly. 

Allowable Subject Matter 

3. Claims 1-12, 14-17, and 19-21 renumbered respectively as claims 1-19 are 
allowed. 



Application/Control Number: 09/879,434 



Page 8 



Art Unit: 2634 

4. Claims 1-12, 14-17, and 19-21 renumbered respectively as claims 1-19 are 
allowed because the prior art of record does not disclose, as indicated in the first office 
action, the reset generator for performing a logical combination of the transition 
accumulation signals to reset the transition accumulator. 



5. Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Jason M. Perilla whose telephone number is (571) 272- 
3055. The examiner can normally be reached on M-F 8-5 EST. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Stephen Chin can be reached on (571 ) 272-3056. The fax phone number 
for the organization where this application or proceeding is assigned is 703-872-9306. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). 



Conclusion 



Jason M. Perilla 
June 7, 2005 
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